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(54) SWITCH DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a low-profile switch always providing an operator with a 
clear and comfortable sense of click during depressing operation. 

SOLUTION: A depressing operation on a key top 1 will turns on a switch device to provide a 
switching signal. An actuator 14 is provided opposing to the key top 1 to vibrate the key top 1 in a 
drive state. A delay circuit 11 is provided to drive the actuator 14 after a prescribed delay time, 
based on the output of the switching signal. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Switching equipment carried out [ having the delay circuit which inputs into this actuator 
the actuator which switch-on actuation is performed, it is / actuator / switching equipment which 
outputs a switching signal, and the above-mentioned keytop opposite-****** / actuator /, and 
vibrates said keytop in the state of a drive by press actuation of a keytop, and the driving signal 
which makes the above-mentioned actuator drive after the predetermined time delay set up 
beforehand based on the output of the above-mentioned switching signal, and ] as the description. 
[Claim 2] Switching equipment according to claim 1 characterized by the above-mentioned 
predetermined time delays being about 50 msec(s) - 100msec. 

[Claim 3] while generating the voltage waveform from which plurality differs - this « ** - the 
switching equipment according to claim 1 characterized by preparing the wave generating circuit 
which inputs into the above-mentioned actuator the voltage waveform of the request chosen from 
the voltage waveform. 

[Claim 4] while generating the voltage waveform from which plurality differs - this - ** - the 
switching equipment according to claim 2 characterized by preparing the wave generating circuit 



• t 

which inputs into the above-mentioned actuator the voltage waveform of the request chosen from 
the voltage waveform. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the configuration which related to switching equipment, 
especially was thin-shape-ized, and relates to the switching equipment used mainly for a 
keyboard. 
[0002] 

[Description of the Prior Art] With the conventional switching equipment used for a keyboard, a 
switching device is built in housing, a stem is attached in housing free [ rise and fall ], and in the 
condition that press actuation is not performed, this stem is in the condition of having made the 
actuation edge projecting from housing, and is attached in housing by the return spring. 
[0003] And if a return spring is resisted and press actuation of the actuation edge of a stem is 
carried out, while the click device which consists of a reversal spring in the migration process of a 
stem will operate and a click feel will be given to an operator's finger, the traveling contact of a 
switching device contacts a stationary contact, and ON actuation of a switch is performed. 
[0004] Moreover, if impression of the thrust to the actuation edge of a stem is canceled, according 
to the spring force of a return spring, a stem carries out upd rift to the location before press 
actuation, and the traveling contact of a switching device will estrange from a stationary contact, 
and will return to the condition of Switch OFF. 

[0005] Although the terminal unit of a pocket mold followed on spreading and thin shape-ization of 
switching equipment was demanded in recent years, even if the movement magnitude of the 
stem for operating a click device was large and made thickness of component parts, such as a 
stem and housing, thin, there was a limit in the whole thin shape-ization with the 
above-mentioned conventional switching equipment. 

[0006] Then, although a flexible film is used and the switching equipment called the membrane 
switch which attained thin shape-ization is used, with this kind of membrane switch, since there 
are few amounts of fluctuation of the film at the time of press actuation, a click feel is weak, and 
change-over actuation of a switch may be unable to be certainly told to an operator tactile. 
[0007] 

[Problem(s) to be Solved by the Invention] In order to solve this problem, in JP,5-182559,A, an 
actuator is formed in a membrane switch and the switching equipment which gives an operator 
click feeling by vibration of an actuator is indicated in actuation of Switch ON. 
[0008] However, in the switching equipment concerning this indication, since a click feel is given 
to an operator shortly after an operator does press actuation of the keytop, with the feeling of a 



click given by actuation of the usual switching equipment of the former, an operator receives a 
heterogeneous feel and has the problem of sensing sense of incongruity for press actuation of 
switching equipment. 

[0009] This invention is made in view of the present condition of the actuation feel which an 
operator receives at the time of press actuation of the keytop in the conventional membrane 
switch which was described above, and makes it a technical problem to offer the thin-shape-ized 
switching equipment which can give an operator an always clear comfortable click feel at the time 
of press actuation. 
[0010] 

[Means for Solving the Problem] This invention switching equipment prepares the delay circuit 
which inputs into this actuator the driving signal which makes the above-mentioned actuator drive 
after the predetermined time delay set up beforehand based on the output of the actuator which a 
keytop opposite-****** [ actuator ] and vibrates said keytop in the state of a drive, and the 
switching signal outputted by press actuation of a keytop, in order to solve the above-mentioned 
technical problem. 

[0011] Therefore, a driving signal is inputted into an actuator after the predetermined time delay 

beforehand set up at the time of press actuation. 

[0012] 

[Embodiment of the Invention] Below, the gestalt of each operation of this invention switching 

equipment is explained with reference to an accompanying drawing. 

[0013] First, the gestalt of the 1st operation shown in drawing 1 and drawing 2 is explained. 

[0014] The explanatory view in which drawing 1 shows the 1st configuration of the gestalt of 

operation, and drawing 2 are timing diagrams which show actuation of the gestalt of the 1st 

operation. 

[0015] As shown in drawing 1 , the electrode 2 is formed in the inferior surface of tongue of the 
keytop 1 made from a synthetic-resin film where a top face turns into an operator's press 
actuation side of aluminum printing, the piezoelectric device 3 which consists of ceramics pastes 
the top face of a phosphor bronze plate 4, this piezoelectric device 3 is opposite-******(ed) by the 
electrode of a keytop 1, and the actuator 14 is constituted from the gestalt of the 1st operation by 
the electrode 2 and the piezoelectric device 3. 

[0016] Where the electrode 7 was formed in the center section of the inferior surface of tongue of 
a phosphor bronze plate 4 of sputtering, the electrode 8 was formed in the center section of the 
top face of polyester film 6 of aluminum printing, it carried out contiguity opposite of an electrode 
7 and the electrode 8 and restoration arrangement of the spacer film 5 is carried out at a 
periphery, opposite arrangement of a phosphor bronze plate 4 and the polyester film 6 of each 
other is carried out, and the membrane switch section 13 is constituted under the piezoelectric 
device 3. 

[0017] Moreover, lead wire 7a and 8a is connected to an electrode 7 and an electrode 8, 
respectively, lead wire 7a and 8a is connected to the input terminal of the switching signal output 
circuit 10, the output terminal of the switching signal output circuit 10 is connected to the input 



terminal of a host computer 12, and the input terminal of a delay circuit 11, and the output 
terminal of a delay circuit 1 1 is connected to the electrode 2. 

[0018] Actuation of the gestalt of implementation of the 1st of such a configuration is explained 
(refer to drawing 2 ). 

[0019] If press actuation of the keytop 1 is done by the operator, through an electrode 2 and a 
piezoelectric device 3, a phosphor bronze plate 4 will be depressed, an electrode 7 and an 
electrode 8 will be in opposite ******, and switch-on actuation will be performed in the membrane 
switch section 13. 

[0020] Switch-on actuation of this membrane switch section 13 is detected in the switching signal 
output circuit 10, and from the switching signal output circuit 10, as shown in drawing 2 (a), 
switching signal Kout shaped in waveform is outputted and it is inputted into a host computer 12 
and a delay circuit 11. 

[0021] And as shown in drawing 2 (b) from a delay circuit 11, from the input of switching signal 
Kout, a driving signal Pout is outputted after the time delay tau of about 50 msec(s) - 100msec, 
and this driving signal Pout is inputted into the electrode 2 of an actuator 14. If a driving signal 
Pout is inputted into an electrode 2, as shown in drawing 2 (c), a piezoelectric device 3 carries out 
distortion deformation corresponding to the driving signal Pout impressed, according to this 
distortion deformation, a piezoelectric device 3 will vibrate and vibration of a piezoelectric device 
3 will be transmitted to a keytop 1 through an electrode 2. 

[0022] For this reason, an operator will sense the vibration corresponding to a false stroke feel for 
a finger as a click feel through a keytop 1 after the time delay of about 50 msec(s) from press 
actuation of a keytop 1, and it becomes possible to operate the keytop 1 which always does not 
have a feeling of the different sum. And if an operator cancels press actuation of a keytop 1, an 
electrode 7 and an electrode 8 will be estranged and the membrane switch section 13 will return 
to the condition of Switch OFF. 

[0023] When the time delay was set to about 50 or less msecs according to an artificer's etc. 
observation, sufficient click feel was not acquired, but if a time delay was set to about 100 
msec(s), since detection of switching-on actuation would not be performed quickly, it was 
checked that use of switching equipment may not be performed smoothly. 
[0024] Thus, according to the gestalt of the 1st operation, an operator presses a keytop 1. When 
switch-on actuation is made to perform in the membrane switch section 13, to the switching signal 
output circuit 10 therefore Switch-on actuation of the membrane switch section 13 is detected, 
and switching signal Kout outputted from the switching signal output circuit 10 is inputted into a 
delay circuit 11. Since a driving signal Pout is inputted into an actuator 14 from a delay circuit 11 
and a piezoelectric device 3 vibrates, an operator After about 50 msec(s) - 100msec, the vibration 
corresponding to a false stroke feel is sensed for a finger as a click feel from press actuation of a 
keytop 1, and it becomes possible to operate comfortably the keytop 1 which always does not 
have a feeling of the different sum to switching equipment thin membrane type. 
[0025] Next, the gestalt of the 2nd operation shown in drawing 3 and drawing 4 is explained. 
[0026] The explanatory view in which drawing 3 shows the 2nd configuration of the gestalt of 



operation, and drawing 4 are timing diagrams which show actuation of the gestalt of the 2nd 
operation. In addition, since it is only different that the selecting switch for choosing the wave of a 
wave generating circuit and a request as compared with the gestalt of the 1st operation which is 
shown below and which described the gestalt of the 2nd operation above is formed, If it is in the 
gestalt of the 2nd operation, only a different part as compared with the gestalt of the 1st operation 
is explained to a detail, the same sign as the sign given to the same part in the gestalt of the 1st 
operation about other parts is attached, and explanation is omitted. 

[0027] With the gestalt of the 2nd operation, the output terminal of a delay circuit 1 1 is connected 
to the input terminal of the wave generating circuit 15, and the output terminal of this wave 
generating circuit 15 is connected to the electrode 2. And generating of the voltage waveform 
from which plurality differs in the wave generating circuit 15 can be possible, and a desired 
voltage waveform can be chosen now by actuation of a selecting switch 16. 
[0028] Actuation of the gestalt of implementation of the 2nd of such a configuration is explained 
(refer to drawing 2 ). 

[0029] If press actuation of the keytop 1 is done by the operator, through an electrode 2 and a 
piezoelectric device 3, a phosphor bronze plate 4 will be depressed, an electrode 7 and an 
electrode 8 will be in opposite ******, and switch-on actuation will be performed in the membrane 
switch section 13. 

[0030] Switch-on actuation of this membrane switch section 13 is detected in the switching signal 
output circuit 10, and from the switching signal output circuit 10, as shown in drawing 4 (a), 
switching signal Kout shaped in waveform is outputted and it is inputted into a host computer 12 
and a delay circuit 1 1 . 

[0031] And as shown in drawing 4 (b) from a delay circuit 11, from the input of switching signal 
Kout, a driving signal Pout is outputted after the time delay tau of about 50 msec(s) - 100msec, 
and this driving signal Pout is inputted into the wave generating circuit 15. 
[0032] If a driving signal Pout is inputted into the wave generating circuit 15, by the selecting 
switch 16, the pulse of the preselected voltage waveform will be generated and this electrical 
potential difference will be impressed to an electrode 2. If an electrical potential difference is 
impressed to an electrode 2 from the wave generating circuit 15, a piezoelectric device 3 carries 
out distortion deformation corresponding to drawing 4 (S1) thru/or (S3) the electrical potential 
difference impressed, according to this distortion deformation, a piezoelectric device 3 will vibrate 
and vibration of a piezoelectric device 3 will be transmitted to a keytop 1 through an electrode 2 
so that it may be shown, in addition, the voltage waveform generated in the wave generating 
circuit 15 - drawing 4 (S1) - or (S3) they are a sine wave, a triangular wave, and a square wave 
so that it may be shown. 

[0033] For this reason, an operator will sense the vibration corresponding to a false stroke feel for 
a finger as a click feel through a keytop 1 after the time delay of about 50 msec(s) from press 
actuation of a keytop 1, and it becomes possible to operate the keytop 1 which always does not 
have a feeling of the different sum. And it can differ for every voltage waveform which the click 
feel given to an operator was chosen with the selecting switch 16, and was generated in the wave 



generating circuit 15, and an operator can sense a desired click feel by changing the wave which 
operates a selecting switch 16 and is produced in the wave generating circuit 15. 
[0034] If an operator cancels press actuation of a keytop 1, an electrode 7 and an electrode 8 will 
be estranged and the membrane switch section 13 will return to the condition of Switch OFF. 
[0035] According to the gestalt of the 2nd operation, thus, an operator After about 50 msec(s) - 
100msec, sense the vibration corresponding to a false stroke feel for a finger as a click feel from 
press actuation of a keytop 1, and switching equipment thin membrane type is received. A 
desired click feel can be sensed by becoming possible to operate comfortably the keytop 1 which 
always does not have a feeling of the different sum, and changing the wave produced in the wave 
generating circuit 15. 

[0036] moreover, in the case where it is used laying the device by which the case where it is used 
laying on a desk the device by which switching equipment was used when the environments 
which use switching equipment differ, and switching equipment were used on an operator's knee 
Even if it is the same device, the click feels which an operator senses may differ, but since a click 
feel can be changed according to change of such an operating environment, the suitable click feel 
stabilized without being based on change of an operating environment can be acquired. 
[0037] Furthermore, although fatigue may be made to ** with keyboard equipment like this by 
prolonged use for example, when receiving the same click feel, it is possible by changing a click 
feel also in the case of such prolonged use to aim at mitigation of fatigue. 
[0038] In addition, although the above-mentioned gestalt of each operation took up and explained 
switching equipment equipped with the single switch unit, it is also possible to consider as the 
switching equipment with which this invention is not limited to the above-mentioned gestalt of 
each operation, and two or more switch units were incorporated like a keyboard. 
[0039] Moreover, the voltage waveform shown in the gestalt of the 2nd operation may not be 
restricted to the sine wave shown in drawing 4 , a triangular wave, or a square wave, and may be 
a wave of other classes. 

[0040] It passes over no the concrete configurations and structures of each part which were 
shown in the above-mentioned gestalt of operation to what showed a mere example of the 
somatization for carrying out this invention, and the technical range of this invention is not 
restrictively interpreted by these. 
[0041] 

[Effect of the Invention] It carries out having the delay circuit which inputs into this actuator the 
actuator which, as for this invention switching equipment, switch-on actuation is performed by 
press actuation of a keytop so that clearly from the place indicated above, and it is [ actuator ] 
switching equipment which outputs a switching signal, and it is opposite-******(ed) [ actuator ] by 
the above-mentioned keytop, and vibrates said keytop in the state of a drive, and the driving 
signal which make the above-mentioned actuator drive after the predetermined time delay set up 
beforehand based on the output of the above-mentioned switching signal as the description. 
[0042] Since the driving signal which makes an actuator drive after the predetermined time delay 
beforehand set up through the delay circuit is inputted into an actuator, therefore, an operator 
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Though it is actuation to thin switching equipment, after press actuation of a keytop It becomes 
possible to give vibration to a fingertip as a click feel through a keytop, and to always acquire the 
accurate click feel corresponding to a false keystroke feel from the actuator driven with a suitable 
time delay at the time of press actuation of a keytop. 

[0043] If it is in invention indicated to claim 2, it is considering the above-mentioned 
predetermined time delay as about 50 msec(s) - 100msec, and it becomes possible to always 
acquire certainly the accurate click feel corresponding to a false keystroke feel. 
[0044] if it is in invention indicated to claim 3 and claim 4, while generating the voltage waveform 
from which plurality differs - this - ** - since the wave generating circuit which inputs into the 
above-mentioned actuator the voltage waveform of the request chosen from the voltage 
waveform was prepared, a desired click feel can be sensed by changing the wave produced in a 
wave generating circuit. 

[0045] Moreover, since a click feel can be changed according to change of an operating 
environment even when the environments which use switching equipment differ, the suitable click 
feel stabilized without being based on change of an operating environment can be acquired. 
[0046] Furthermore, it is possible by changing a click feel also in the case of prolonged use to aim 
at mitigation of fatigue. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the explanatory view showing the configuration of the 1st of the gestalt of 
operation of this invention. 

[Drawing 21 It is the timing diagram which shows actuation of the gestalt of operation of the 1st of 
this invention. 

[Drawing 3] It is the explanatory view showing the configuration of the 2nd of the gestalt of 
operation of this invention. 

[Drawing 4] It is the timing diagram which shows actuation of the gestalt of operation of the 2nd of 
this invention. 
[Description of Notations] 

1 [ - Wave generating circuit ] - A keytop, 1 1 A delay circuit, 14 - An actuator, 15 
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4 

£*©-f y* 5>x >y MBftScd. 
[H#JS 3 1 ] WES'T y * y x >y h / X;Mcfctt3 

3 0tc|E«tOyy^yx-y ME^SBo 
CI^^S 3 2 ] i|f[iE&-f y ^ V x v b / XMc felt 5 

!WE#aji!«^oTO^jWWE*>r >^ y x -y h y x 
ji<D(±mat m msm»w t <ommic o t $ e tc ^ t 

/o «(oyy^yx-y hlEggBo 

-< y ^ y x v h y X;ufr e qtffl ^ n§ y y ^ momee 

©i/>-rn# 1 3R{;:E«<oy yzvxv heusBo 
[H*a3 4] is#« i & 8©^vf n*» i jatciEK 
osa«y y*-yx >y b y x;w-^oe«y ^-x-mw.^ 
KmmnxKzm&vsxfrmmwcmiKW.mic 
t&vbti. WE*ttap^6-ryi'*i!taLTE«i* 

20 jcifflfH^ES-rs J:3K«jS?nfcf y^-yx-y hEA 
'N-y F#IS«*ti, ^y >^y~x>y hE»^v HOWE 

jiaoy y^^x-y b;x>wmmi5ftic*iLxmmw 
^^tcas*s?ns*+'j -yy'k, K*+u-yy*to 
afijfeesiRiKWbTiax-rs^iRitmJEEfajfift** 
m?ummfcMm^mtz%?z,j>ti?xv btm 

^ft 5 WE^y x;b5ijo^y y ^ y x <y h y X;u# & a 
tH $ n§ >r y ^ zm3g&am#<om c wcm^t^* 

30 X)iwm±cDimttimm? % fctttiwE*^ 
y * y* x >y h y X;i/fr & coy y ^ <DtttB?3 iPi?r^t$ 
§ci:A > i-eti>ct9tciifi!t$nT^i»y>'^yx-y bm 
mmm 0 

[H*a3 5] ME&yy^yx-y hyx;i/tDttf±jp 
O^iMMt^ttiB*', ME4MJWH y ^ y x <y h y X;V 

ii*«3 4 tcfEicoy y^y'x -y hiEggBc 

[11*5 3 6 ] li^JS 1*^8 (D^ttlfr 1 StClEic 

^0 icmm2nx%zm&o;X)vm*E.Mz¥fi%w.mfc 
WE§tt(±jp#5yyf%ttajtTE^jift 
t iijfi^sEg-r * j: 3 nfc y ^ s^x v h e» 
^«y K*««jn, I5yy»-yx«y HEii'N-y FOWE 
Mfc<oy y ^ y x -y h y x;i/©@E^(6]tcw ursgsa: 
^^[^{cam^a^ns+A' u -yyk, u y y<o 

3!t*E«l«*«KaS*ai:*^*-ry*^xy hEtt 
Sft § SUE* y X;l/?iJ<D&y y >7 y x «y h y X;l/# 6 Rt 

50 mzftzjytzmzm&mfcvmwmicmtexm 



5 

K.miS&tvxvzjyWs.v fessii. 

3 7 ] ms&JytVx y b J X;l/OttWP 
©+i4**atyiStf, WE«ao^>^^xy F/X;l/ 
©E9J73 ft i: BS¥ff * § J: 5 icffifitenr^S fl|$« 
3 6 KKWtM' s>x >y MBKSEB. 

[ims 3 8 ] li^Ji i frs 8 ©i>-rn^ i «icew 
o*a©-f ^^x'^y x;w-£© tr >y 
k ejij « 4 s Jta© y X;i/yW5v > tc ¥ff %#mic 

tca«%K»-r * J: a tc*Mtsnfc-f y*$/*x >y feu 

^ >y F «t«K £ n, y * ¥ x -y F Eii^ -y F ©ME 
WRO-rv^xv FyX4/©E?U£filfc*tbTI6iiiS 
lfijtdx!8i£43 n* * -v »J -y s> £ , 1£+ -v'J >y *>*© 

3Mf 5 E8«f*»2£¥S t 5 -Y > 9 Vx. >y F EM 
ffiSn*>fy**S9EES^tt©|iauffiHfc«fcTtt* 

?*5«fcdt*figsn, sstcfldEESJiftfcESsn 
*^*ai«ofe««fciSCTWia*-r y*^x >y h y x 
p> ©-r y 9 ©Rt tb# ftfcggft * -e ^ c £ tfi? 1 5 «t 

[»*IS3 9] 1 8 ©i^-f n*M WfcEK 

©sa©^ yWx-v Fy x>i>#-j£© t° >y ^t?ui«« 
tcga^j it a© y x;!W5wc jpfffcttHK 
fatten, WE^Rtttp^e^^f ^tttatTE^tt 
KWRfcEg-rsj: ? K«!fig?nrc-i' yirVxv htm 

'vy KtffeiKSn, R-r^fx? FEUK-y F©«WB 
Wk<DJ yt >y F y X;!/©SB5iJ73lnJtWLTBSSS 
&£ft{cait£$ S n 4 * + 'J -y S> , t^^ -v 'J >y V<D 

2S-rSES«(*J8HS¥afc*W'r*-('y^^x«y FES 

me# y x;i/?ijfr e. s wcg& 5 &©-r y * wwa ? 
n, mt&;X)W\v>&'iy>7 : Jx"j byx^^m 

•&-5J;3»c«fi!t5n, «6KWEE»«(*KE»?n* 
^ * H<i!©fefc (E C T WE#-r > * V x >y h y X/l/fr 6 
©^>^©ttm^ifti*asft*-&S«:i:^-pt*J:9fc« 
^^nri/^-ry^^x-y FEftSHo 

[0 001] 

C58W3©«1- *f2UI§H\ «a©564tc#d 
K.t)lc±9<<y?mm*»iBiL, E»«f*fcE»*fT$ 
-fy^>'i7 FyX;k fy^x-y FESS'vy F, 
y^-^x-y F'vy F*-h'Jry"fcJ;Wy^^x7 h 

enaiiicn-rs. 



(4) ftM 2000-185403 

6 

[0 0 0 2] 

[ft*©£ffi] Yy^jg^rtttBt, cn*ES»#±K 

4:i^|iJjS*^bTV^*. c©E» 
^9-BiWES^JtlSlWSSTfeoT, Ifiilfi 

^<©flJ^WLTV^o 

[0 0 0 3] C©«ft^>^^x»y FE»»a*fflVS 

/o EftSeflttctt, -met y t zmn^cy t mtLTotm 
■s^iittbfontttint. c<DQkmuKmmtz>4y>;ffi. 
&ts c©^y^aa»©-ajfc8fttt6^ -iytw&ft 

©'T>'»K:i!ta©fci&©flttiJi*^4 r — *#**x^;l/ 
^-«S¥®i:*^"r*E»'Ny FAlil5ti*. 
[0 0 0 4] 

ca^*?i*b«t3i:-rsi»!i] ujtpL&^s, 

v>'x >y FEStfffitiHRttfc, ffif*«r»LTi«IB?-&, 
*©tt*^**fc*?a©»!llcJ:oTJll{**ia:ttl*-S 

[0 0 0 5] */c, ±E©J:34EiHNv FT«, /X 

;i/©*aa (o^^^ftjg) t4j±«wtc^4&e>n««i/« 

i:, j e©yX;l/'\©^>'^#t^9*<fT^^<^5H 

©^*^t.afttT< ; xfrvnmmitiam 

[0 0 0 6] *©fc46, «P«a^Jt««fiV^a5lJ©y 

ra±©MBi j f> e -y f-rnnA^ c , w»K.wtem*$ 

^tcJ;§-N-y FW>^©}§a±#^, Hfflffl*©afb 
^tc^a LT, §y XyI/9JSK«ptt*<SEt) o T b $ v\ 
^ t± <0 m\mc WSMte 4 X § t ^ 3 P^IBA-ife o tc o 

40 [ o o o 7 ] g: fts mmmwrnzftfaic y x;v*m^, 

^©a}^[pJKWLT{JOTT-r5^(p]T*feSfflBij73lB] 

LttmtfS XfrZ®W)Zit% c i: «M 0 Jg Lff 3 c 
fcfc«fcOBi«E»*ff^*S C^+h^it) T-^n 
If, Efi«fW3SSS 0 tf -y f-SES'N »KOlf^fW 

t» ?&©ftfRig#ji< * 5 ft if©iaia^fe 5 0 

[0 0 0 8] ^etc, E»«f*©«aS*lfilfcEa'N-y F 



7 

'fffon*. LfrU EM*{*i:E»'vy Kfc©Mfctta 
M^feSfcft, ±EOJ: 3 ie^7K^6 

KJ:oTE8«tt±©>ry*09»ffiHtfg*9, Ell 
■«A^<4oTLS?i:^? raffia* o fc D 
[0 0 0 9] *fc, Eai«f*©*fi£i§&fcEa'vy K© 

*fffiH1**i*'>fc< bTi^fcttttlU ESMBtttcffl 
^-fS/ctoT'&So ftSU c©J§££fcJ\ Efl^ryF 

t) > EMitt £ ES^ >y K i: ©*B*f ffifi-f 6 L*'>4 < 

©fflttiiJSMfc X-DX^y^ »©3S!I fflK^-f tis i: </ 1 
dF^Htf&ofco ±$©cfc?fc:, EftMtttfcEft 

WMW tifi & gfr o T t £ 3 i; ^ -5 IHMI t» * o fc 0 
[0 0 10] EglfttEI'N'y K£©IWIH*rJ 

&5©Tifc 5 ff, ES»#©JS# 
^E»«M*©S0*KJ:oT, ES«f*i:E»'vy Kfc 
tfjfm, E*BMMt&l/rL*$, **^«IB»'NyH 

%««LTus3cfcA^sfci{>, tmmmcx-Dxm 

ESJKttfcES'vy Kfco«l«a*fc:J:»), ^ 

tt s -< y *? mvmwm&mvm*!**.* t^o mm^ 

feofco 35 fc, ±a©J:3K:, E8<®{* £ Ea^ -y K i: 
<Dffltt$ikfrft£SlHc2flfa£ |c bfc i; t ©SPPfiflTf 

[0 0 1 1] Sfc, «»5»J©/X;l/M**fr3fBS'vy 
K^ffl V>T, EMKM:±on b{uB(cg£3 y X^Jfr 

^m^n^^y^^m^n^t^nticj:^, 

ffl»J*fTofc9afe«^*±tf*Eg8B©*£\ *■© 

AHfeo^TLgSfc^fe&tfi&ofco £fc> ft* 

*JMC©Pllltt*±*f*i:^ofc*ai«:ft*»ote, 
[0 0 12] £e>tc, ES8W©»3g**+^y^£» 
^{C «fc 13 «4t 5 ffiftfctES'N -y F 4 C £ fc J; 

b £«»© y x;i*y**rr sett's -y k* & es«*± 

©KUftBfcMtafrSfcU *v-ffl^«rffofc»)»6 
»fi*±tf5ES£B©if£fc:fci:, /X;I/y1J«{c##-f 
tt#S* 5 iSttKc & 5 # * 5 fc BK fg^-f 5 k ^ 

[0013] ±abT*fcwiB*i^i-r5fc4{>t«ffl4 ? 



(5) tifflfl 2 0 0 0 - 1 8 5 4 0 3 

S 

©ftfcff&g-p* *©fci&3 * h 7 -y 7WgT 

fc. 

[0 0 14] *CT#8WfcL */X;U^6©-r>»i!t 

^'x-y hEa^-y h\ <0*S>x«y h 7j— h- 'J >y^*5j: 
tf-f Eft8B«4ift? *ci:*BWi:-f 

/0 [0 0 l 5] 

[»ja*!Si*-r *£*&©¥&] ±EBW*aifi8-r«fe 
to, *^(D^y^^ x -y h/X;Wi, -(ytzvim? 

T , ME^ISMIjK? A^MERttil D©*^* ^CjBS K M 

[oo i 6] ±E©<fc^fj:«}i«?nfc*KW©-r>^^ 

20 x «y h / X;l/tc J: ntf , ©SJSftS*SJ W-f § 

ettc^o, ttttjp^p.Rtw?ns-r>^©Rttti7jfR]^ 

•y h / X;l/tf ft * 6 tifcES'N -v K Kfe^T, 
^ x -y h y X;v© y <? ttW Wttlctf e> o * $> 5 Jf^- 
Tt, S-e^^if Y JXMz&tf^jy^vm-ftfa 
ZMWtZCtlc&t), ^^^i-yh/X/W/' 

[0 0 17] ^5>tc, fuE^fg^?^, BuEffitcWb 

jo TB&fiiiftiiai?feoTfl9Ei!tttip©'t'4:4a*^trfls©SD 

leu bT S e> KSVMcffiWft; t % 5 J: 9 tcSEB$ nx^ 

hyx;wi, •o^*Rta , rsfci6©qtaipi:x Sttw 

f y >7 (c«Cfi«»£S««lltt098)NSK7 ^ ^W"T 5 ^ 

fc3o«±n*.&tu WE^fawswuEttajpo* 

^0 y^7tttii7jr&]©$ilii^2^Wtc^73[fi]{cff d c k^p] 

[ooi8] WE««a<oiafttefl»oTittEttttip 
fre>f ^fctttti-rsjSK, HuEMis^sijEtt(±ip^e) 
n^^icgf a $ ns <fc -5 tc^fix $ nx t, «t v \ 

[0019] S/c, Hi}EtttBP*^E^^^^©*Si 
K»tTI*¥fTi:«:*J:^CE««nT^**j«^ 3b 
St/HiMEttmP^Hf(E§fg^^©SffitcWbTI§S 

B k ^s <t ^ tcsae$ nrv> s^ t lx t, j; ^ 0 

[0 0 2 0] 2C>{C, ?ajg^{ttC#oTf y^©tttbif 

50 i4*^fkbfc^t, mz&ftmmTcDmmmzmt 



9 

[0021] ?e>tc«> mmmQz.<bftzz tic&?T 

mmtki* *mtm% c t ic * o mz»tm&m%.<» 
ttMMmt s c t * s «k 9 icffi& * nr ^ t t «t 

[0 0 2 2] ffds *f8WO^y^->*x>y hES^v H 
EttfcB Pfr 6 •< > ? «qtm b TES&ftf cBI1*«Eft? 
[0 0 2 3] £P>lc, mLtOwMJyWx.vYSXb 

[0 0 2 4] WE«»<ZM'y*'y"x'y h/X 

^-jtckfv^-eiaisiwcEJiJstiTJijrsaH&o/x 

;l/5U#Ktt&*u ftuE£/X;lW, EWcW&tfftg 

t% *os^tc«»-r s wib^ x^Jistttf fflES'f y 

f->x7hy X;b|§I±0 tf <y *-©¥#©*J£ttME*R 
cD-T y ^7 y*x -y h / X;I/©E9J#fafc*lSfc-f ttfcttffll 

[0 0 2 5] s&fc, MBS'T^i'xy h/X;I/<Diju 

Baa**?*, ^TW»o*ftTWRi-r«cfc*«-p* 

Sidftfll/S^ &SWiifflE£>i' y*S>x<y F/X/l/ 

©WEaaKHfrF*, weim' y * $>x vb; xm\c 

[0 0 2 6] $StCtis MES^ y^y'x >y h/X;KE> 
WEfcfgffcJR? tijIEa/ X;l/JiJi5fcS!£ 

t% ^OHuisa/x^^j^ni^-rsMiEa-r y*5>x -y 

h 7 X;WC fc^T ti£T ra*KO*ft T«-r 5 C £ WT* 

[0 0 2 7] f/c, fttisEa-l'y^v ! x>y h/X/KDttttl 
□cD*>L«#tyffi^ ffiE«8WMy*S>x<y b/X 

{c J: 0 , -r y * >/*x y b / X;KDE?iJ?3 IrUc ^ y 1 tttti 

[0 0 2 8] £Pac, ME&-Y y*y"x-y F/X;I/#, 

^InltcMIEa-ryf y*x«y b/X^m±<D\£y^<D 1 
/ 4 OfllfcWttfduBtc Y y * ^rft© $ « § C t j^T 

[0029] ffc, mm&^yWxv b/Xti<Df±m 
a<D*>bm*%tswi}\ mmm<Djy?i/i.v h/x 

;K0K^IrI i: «¥fT i: & * J: 5 JcWjS-T * c K «t 

[0 0 3 0] XmRCM y*7i?x.v biJ— b U •> 5>tt, 
±E*£»y y?^x7h Kft'N 7 Kt, y * y* 
x-y KBS'N-y FfcflW&SttS-f y^fiH^rs-f y* 



(6) #M 2 0 0 0 - 1 8 5 4 0 3 

/0 

[0 0 3 1] afcaUjO-fy^x-y hEft&Btt« ±E 
*B HHO'I' y * s; x -y b EH'n >y ¥£. Wi^y* y' x >y 

[0 0 3 2] *%l|iD^y^yx7hES8I 

a, ±.m*%w<D'fy?i'xv bmm^y b£. SKy 

10 [0 0 3 3] $fc, *aWOWy^S^x*y MBftSeV 
y x -y h y X;KDE5iJ?3iR]tW t TS&Sil i: *5 «k 3 

^^nTv^±iE*f§B^©-ry^y*x>y MEt$^>y k 
-f y ^y*x -v h j X;KOE5iJ73[p]tcW ltbs^B^ipi 

[00 3 4] £e>fC, WIBEfl«f*JC»LTWE-ry* 
i>x -y X;PORtWP*»6'r y^*«a©^iRik:filifii 

$ € r tt m « € § <fc 3 ^ « n t v > r t <k i/ \ 

[0 0 3 5] tuEE^i*(cWLTt^El'y 
^7i>'x>y hEiS^-y K^ftS-fra^B, fflBSIMVir 

y" x -y h j x^KotttH p*> & -r y * £if & in] tcisip] 

[0 0 3 6] mz^yWxv hEg^<y F 

^ 6 ^ y ^7 ^ttttl * ^ ^ 5 WE* + U y « -ti" 

30 *ffi£l£ttlK£S«6ftf|s 4: 0 51 L 9 C £ 
[0 0 3 7] ME^y^^x-y h/X^P. 

(ojytmiisfa*, mzjytvxy btm^v k*» 
& -r y * *i±a ^ * 6 tiJE* + u -y $ ^ 5 

[0 0 3 8] $P,{cli, fflE&aiMK^Qm&fttfg 
T^tuEJSao^ y^7 y'x -y h / X;l/tcfe^T|p|« * 

40 [0039] **^t4, mEassflMR?^ 1 <omm& 

ffT»^n§HflE^y^7-y'x-y b/Xfr£, MEais 

mm^tfm 2 ora^ff -ewft* nswEw y * s?x >y 

hyX;l/fc^StcEK$nT^S^fi!ti: LTfe ^\ 
[0 0 4 0] feSWi, WEaSSHMR^OKiiftft^W 

E#-r y * s> x >y h / xwmc 7y?htis.z&*>\cm 

[0 0 4 1] *^co^ y^v^x-y hCSSell 
y x <y h / X;KOE?iJ73 lo] i: 8§¥ff i: * 5 J; d imfcZ 

so nTir^*±E*awow y^y'x -y hEft^v k*«»* 



// 

2tt* BK^SJxv FEft'W FOBfiEHacn'y* 

[0042] $eic, mz&J>Wx.v h/youc* 
[0043] $e>ict4, m&Jy'tits.vYJXMz. 

[0 0 4 4] mi&JyWs-V b/XMCtS 

ifzmz&%mm?<Dmm0kfttfmz&'t y v b 
j z>i><Dmm a mm mmttt ©lawt * o t $ e>tc 

[0 0 4 5] ftaiB^^JR^OWft^ft*. ME 

S^y^x-y h/X;W5i±a£tt3-f y»»©ifflia 
§ c i: # t» t § j: a t $ n r v > t & a t \, 

[0 0 4 6] S fc. *mn<D^y>?iS3L-y hGftgH 
tt, ±E*5gfMB«Q*ga?M y * 5; x >y h 7 X/l/tf 

/c^y^x-y hES'vy F^ISiJn, &Yy*5>x 
•y h EH'n >y K (Dm E«»<*H V * 5> x <y h / X;b<DgE 

U -y S'OSlfcilE^nftlKWtTllS-rft* 

5^y^->"x7 FESSBTifcoT, gaswES/x 
;i/yiJ<D&^f y?y*i7h/ X;Wp 5 ttffl $ ft § ^ y * £ 
HOEESJStt©^ WiBfcMfcTttS^-eSck 3 
5 ft> $ e>fCHulBBB^J73(^tc|iai-§tfitB : &/X;l/?iJ|B)± 

)\>fr%v>jyz<»vt&l5fa*mkz*k%z.ttfT°%z>x. 

[0 0 4 7] m&JytVx.v b/XjKDOt 

X)i<omm injtc *t t tbs^h £ % § «t 9 ic$t nx 

[0 0 4 8] *^©^>^i?x-y hEft&B 

±§B*awoaao-r y * s>x y h / xvi/^-^o 

t? -y f-TH*ttfc E9J £ ft T & 3 ^a<D / X;b?UtfEi/> 
w LTEflawttciBBfcEaw- * <fc 3 fc*tj«stifc-f y 

^x-y MBSS^-y F*»««n, ^fy^x-y hIB 
8^7 K^HutB^Mco^y^^x-y hyX;l/©gE5>j73(pj 
{cWtTBSSiI^73[a]tcfxa^S?ft§+ J (' 'J 'y^i:, 

«j -y-yoaa^a^iPitwLTE^-rs^ipjfcsu 



(7) WW 2000-185403 

*y*x<y hEaStll-e*oT» g£§ftjE&/X;l/?iJ<D 
*-f y * s> x «y h J Xhfr e> ttfct! £ ft 3 y * £ME8B 

S 6 1 ME&/ X;l/9Jiai±©lfflH!ORa%fliiE-r § fcfc 
KWE*-f y^ v'x -y h /XfrfrtbOMyWatitiftlEil 

[0 0 4 9] £6fc, WEft-fVf^xy h/X;KDRt 

apo«t»iC4(i*^tria*<, huE^s©^ y * *y*x 7h/ 

/o X;KDBB?U£|Sj i: S§¥?t i: * § «k 9 CMStiT^T t, 
[0 0 5 0] Sfc, *^(D^y^^x>y hE^SB 

±E*aw©aa©'T y ^ -y*x h j x>w-jz<d 

V >y *T?iI*ttlcEJiJ $ ftT * § ^ao y X^^iJ^S^ 
fc¥fT&tttefcRtt ft^ BuE^ttW 6 -T y ^ *qt 

m LTtmmmcmmzm&tzz a Knn/asnfe-r y 

*5?x-y H2i^7 F^flMBSn, K^y^^'x-y HE 

m^v FoMEffiao-ry^^x-y h/x^ss^fS] 

9*Jxv FESSH-e*oT, S^^BffE#yX;^j£D 
*-C y ^ s^x -y h / X;l/*> ettto^ft^y* «MEE 

SSJcffifEESKfttESSftS^tillSofeiiaKfS 
UTtuE§-ry^> > 'x>y b / XfrfrZtDJ yiHDVttitf] 

[0 0 5 1] *56W©>ry^^xy hESSB 

ti, ±E*fSW©«a©f y*^x<y h/X^tf-i£<D 
30 tf >y ^TlMS«icSB?iJ 2 ftT * § «a© 7 X;l/?Utf 51^ 

m bximmmmm*&&tz£ ? K««?tifc-r y 

^7^x-y hEa^-y F*«?ft, K-f^^x* hE 
IS^>y FOMESaSMKy^xv h/X;l/«OE9ij73lp] 
{c«bTfSSSiI^73[6](ca«^?fti>*+U 7-^, 

EE»«(**iRas^ * Eftw tomm^m t * mt s * y 

^-y'x-y HEiSSBT-feoT, buE#/X;1/?"J^p,si^ 

& s SAM' y * tftttti s n, i»e* / X;b?ijo&-r 
^0 y * x >y h j X)Vtf e»tttii$ft§-ry^ «mEEMK 

^FifiEEaftafttcEa^ftS^tiii^feKJESCTHfjE 
y ^ 'J x -y h / X;i/fr 6 co^ y ^ ORttHTj iftj^aft 

[0 0 5 2] 

[0 0 5 3] 0 1 14, *^t«5^y^^x7 hEIS 
^>y FO-*SSJBH8%*"«-Bn**0, 110 (a) ti^O 
50 ¥ffi0> [Sill (b) UHfgl (a) fC^UfcA-AlRfCfe 
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#sfer®0> mm (c) imm (a) tc^bfcB-Bfi 

x -V HEfc'W KTHi, v"J 3Vlfi 1 tCg/jftx-yf- 

y?k:J:T3T*y*$*&P2tf»ejSS4vc^So -Yy* 

*) HI, H2, H3, H4/)ffii?nt^S. cn6 

<Djytm®3, ^^r-fest-^tscfct/ttaipt 

[00 5 5] t-^H!, H2«, RtWP tCKt"L^% 
##B - BWcfc^T-f y^x <y XfrZWmtZ 

§o t-?H3, H4«\ ttttP t <D4"'L>ISl£# 

*A-A^c4o^Tf'y^->*x-y h/x^fcgjBr-rsffi 
[o o 5 6] ^A^ym^m^-^mmA' * 

[0 0 5 7] «tHPtli8 4. 7itm<0^fTBS 
Y/jfafcMA/PBBBSttTfe'K &SXtW\2 1, 2 2 
tt-f y*ffi*gP2£t*A/F8 4. 7/2 /imfcWffi^ 

'VyKti, 0^X, Yy^faWc, 8 4. 7 mOiSigt? 
-y^T-tS^fT^o 

[0 0 5 8] ClT\ *IIIIW>^^i7M5S 
'Vy K©g#tt&M#©>f'y*l!fctHlj§UI%, 0 2*#R8 

utbmw*. 

[0 0 5 9] 0 2 (a) tC^t»JW«filT'ti, ^y*& 
*SP2 (01#HB) fr6«»Stlft4'>*4', -fy^iffi 
S§3*5cfctftttHP t IcffifcStlT^Zo CCk* 

ttmptTii, -fy-XDmm^itsic^Ki^y^immn 

[0 0 6 0] c©«JBTk-^H*«J»*-&S(:i:fcJ: 

K), z-zmffii5.<<Djy?fcm3-*)i : ¥-tfttmL, 
yticKwmmwi 4 , 723, 129 ^wmmazm 

(1510 (b) » o 

[0061] jRta^jafiUT^o^a^Jtip-i-icfcfc 
-o^^boit^n mm (c) #iso , aw 

Pt^S^y^WA^Rttt^n* (H0 (d) w „ c 

©fc*. *?a«:w.«4:aiaLTRtwpt^6Rttraisn 

5 010 (e) #13) o 

[0 0 6 2] ccof^ fc-^HO&a&fcjti&SCfcfcJ: 

t>> u -<y?&®a2frt><Djy>?mi@nc 

^oni}^y^m^3mc^y^^mrz^n mm 



(8) ^ 2000-185403 

(f) #88) , ttjjtittfiucKs (110 (g) mm . 

[0 0 6 3] fcfe, ±BTftt, RtfflPtOMPfflSOWJl 

ft'vy Kfcffl^TKflHLfcfc*, -Yy^jifittWP t © 

[0 0 6 4]^:, j&ffl&te.MVtVs.v hEIS'N 
•y K©-r>*ttffl»mcoi,vc, 03*>J:tf04£#P,8 

[0065] B3«, ^m.mmm<D^y^v^yvum 

10 *vyKfr fcO-fy *tttH»fMfc» Bl (b) fc^tfcW 
[0 0 6 6] 0 3 (a) ItJytBkliimtttDWmttM* 

-fy*»is&3 43«fctfiittHP t (c^y^Wc^n 

* (110 (b) #?.£> o 
[0 0 6 7] m*Stfffcfi-t£fc (110 (c) , (d) # 

fig) , >r y^t±ffL©tte»nTttttiptij(c^ij-rs 0 
cot f . ttfcHP t tc^LT0^feW^e»S(ra^gL 

fat u tttHp t ^sti^w^y^su 

[0068] s&fcsustfjsg-rsfc, ajatntwp^ 
Btttfflin, aswaffcaiai^ns (110 (e) 

m>mcK%,twmt%<, *©*sai, as wariest 

fRtf^n^o &*, mti'^nfe^y^jiti, ttmpt© 
50 0^fflijoiajagptca^sTSbTi^o c<d&, ^y 

tf, ^y^coaffiTOCcfcO-fy^rittttiip t tim 

[0 0 6 9] ^BfcBf^JiOi:, t-*H10»!»*« 

ff£*n, aja«?B«-r«. -<y^^p2^6©^y 
?i&mfc&>omV'(ytm&3]8&Tjrntmn t tc^y^ 
40 *Wc?n mm (f) » , sjw^^ms (110 

(g) #M) o 

[0070] 04ti, *mm&m<Djywxv hm& 

^ -y K*»6©-ry ^Rtmil^> 0 1 (c) tC^LfcW 

[0 0 7 1 ] tttliP t §§k-^H 3, H4CDE 
■ttt-*Hl, H2 4:aft**V H2i:ra«»ct-* 
H3/£tt*aj»S^Sfc, 0^±?3tC[pJ^oTl'y^^ 

ttta^nso 

[0072] ±Eo»iWT?tt, mwzmmctzfcisb 

50 tC, ttttlP ttD4" J L^»/uTW(^-r§2O0tl-^(Dn- 
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£fat£f8&S-££ elicit), 4y^(n>Wftfa*U 

<D*tmfaZ&&lcMmt%cttfX%Z> 0 iincj; 

0 t OffiOSS-efg^-r S > ^ RttH73 5> o 
[0 0 7 3] $fc, ±IS^tiUJB^ffi^c-r§fci6 

4 0(Dt-^Hl, H2, H3, H4^-T^T^$ 

[0074] ±mcommmmnt, x, ytjirj* 

t t, tc ffrlffl T 1 5 J; 3 4 o © t: - £ £ J f o t <D ^ L 

WilbT, X^$/c«Y^(6](c^oTSBB^nfc20 
(O^-^^n^mtLX^^ (0 4, 0 5#HS) c 

[0075] tit. ±mmmBmx^ -ry^qtw^ 

^rzi^TcWtSatciiiiJffli'r 5 c t 1$XZ £> «t 5 fc 4 oco 
-**RtUP t OtfJii:4»llI0tS^fcts|Hip«i:ft*j:3 

»-T«ci:tf"C*S (0 6~09#!!D o S5>K> ttW 
P t tefcttS&fc—^HOEIlffill^ /XVKDBE^ 
iauc*tf 3fS# tt, 19 1 ^6H9fc^tfetOtclB6n 
■f, 0 1 O*>5>0 1 3£jjVf «fc3fcJB!l8fcL"tfe,U\, 
[0 0 7 6] ?6tC «*tf-Y>»fttt6*lft*0»»lC 

01 4-0 l 6tc^J:3K:^feffiofctMtK:fc-** 
[0 0 7 7] ±iE£ti\ RtttiQ tfrStttUSttfe 

-r y * ttta p t <d js&gpfr 6) #arr « c t %ujw t 

fttbK. ttttJP t <DB*m l HCK'fX.vlcnZft-oB 
ftfcU ttttlPt©fta50T£Kfc-**Kli*-e*«l 

[0 0 7 8] 01 8fi, HUSfciSL/M'y^xy h 
IBg'Vy Koafl5P*^-rH"efe*), H0 (a) a*© 
lEffiBU [WJ0 (b) ti|S]0 (a) fc^LfcC-C«lC* 
tf§8)rffi0, RIB (c) «l§J0 (a) fcjRLfcD-DIR 
(c*3lt5irS0-c?fei. o 

[0079] 01 ^?,0 1 7*&mLr$fiWLrz'{yt 

* ^ 7<o^ y V "J x -y h 7 XMErfll*. tOTfeS , 



(9) #M2 00 0-1 8 5 403 

yd 

&»*ttfcK£Sft5t>©-ew:&<, 0i8tc^-r«t3 

F/X;l/*HAfcfBfi'vy Kteft^Tt., ±EfcH«te 

r , H2' *ehu *n6<Dfc-^oajB«*fiiiJW 

#5o 

[0 0 8 0] 01 8K^-r^0>J<O/X;W4, IS] 

0 (a) t^-Ti^fC, qttUP t ©tf £>»*-&*ia*X 

mmitm^ y tr©*^ y tvtmfattum? 

Lfc^y^x-y MBS'W Fttx fc-*©affitcWL 

TBiw*iBfcRi:ap t #EB£nT^3*i'XT*&£ 

A\ 0 1 8£jjVtie&'Vy Fti, t-^<Dgffi(cWLT 

-So 

20 [0 0 81] ^fc, ±IBtcUi0^Lfci'y^i>'x-y 

[0 0 8 2] 01 9«, llflC^L^^^'y h 
aB^-\>v Ft, ZOtm^v K^flMRSn*** 'J 
i:^t@t**Ds Ir)0 (a) ti^O¥ffi0, |WJ0 

(b) (4fSj0 (a) K^LfcF-F$S{cfctt3Bfrffi0T 
$>i>„ 02O(i, 019 (a) iC^LtzBU^y Ffei 
tf++U «y^©E-E»k:*ttS»faiHT?fe4o 

[0 0 8 3] £?\ *^ffim^H3ggB<0^t, * 

'ho 

[0 0 8 4] 0li.$mmW*mL, *fiD±^(Ctt 
20CD|Bii'\-y F 2 0, 3 0*ffl^5*+ 'J V5> 1 0 
*'EISnT^5. ^43. UWOfci6K, 019 (a) 
litttBP t ft^tTJi*S«fc'5fc:E|jS;£ttTV3o 

[0 0 8 5] IBil-N-y F2 0tiA-F'J-y^^'fXt^ 

5o IBIi'vy F 2 0 cDtt(±lP 1 1±0 1 ^?%#fig tTKW 

1,22 i&¥ev?mmmmc-fnrcVimxmm 

nTV^5 0 t/-c, HB^-y F3 0<D#Bg(iE^'N-y F2 
0 i:|sJ-T-* 0 , 13^^ >y F 3 0 tc«IB^-y F 2 0 i: 

[0 0 8 6] IB^j«{t:5 O^rH^LTs ^t'J'r>*l 0 

f^^il^Wfcff^lf, /XVI/*! (/XVl/yijOfi?) 
IB^T'tSo d^fct, /X^iJ2 1, 2 214, 

50 ?<bL*ft?&Wtf&%Z.tlt^ ; j£Xi>fo\ Sfc, 
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leti'vy F2 o ku^x^fetfsssEfrM' K3 ofr 

E»x-*©i$IH-f &L*fT?o se> 
7H*©EftM^tR^HicJ:D, E8J*f*5 0fc 
Y tffljfc y X;Hi#£W-»2l U ±E fc PflllcH^ 

5 cue®? mmmtfi^TtZo tmmwummw 

lis ^t'JyS'l 0©j£S#fotettl/rifi£'f SEGUi: 

iB»«tflE*aia6"rso ^lt, EH^y fa^v** 

ttttJS^#6*ir , Jy5>l OfcjfetStfSiSfti:, IB /0 

mm%wic iot Esau** ms* Btis s # 

Sffijft £ 9 M Uf 9 d t T\ ESSBfttciiift&ESi 

f So 

[0 0 8 7] iit-MLrckolc, &SX)V<D^yt 

021 (a) icKtmic tmmw±icmm¥ 

RtW*lfll^±Tk:-fnTV^i:, 02 1 (b) tc^f J: 
olc, Z<o;Xi\'X'm\y\<om&*:U&ir%>(OT\ F-y 20 
hra±^a5K4oTl>Si:C5fiiK, is*EH7 MrI± 

ffljj *^i:tls?o wi;<, &i>yx;i/©^>^tttH 
SfoflMllfc-fftT^**:, 02 1 (c) (c^-r<k9fc, 

[0 0 8 8] L*»L**<6, HH»*#BBtTttlBbfc 

<t t>*73 iri t -r > * # Rtm ? n§ j; 5 ic , & y x^stcti 

02 1 (a) £^*«fc5fc*tt^4iIH**E8'l?£ 
[0 0 8 9] ^^'Av FyX;l/©&fc-£ 

7 X;l/«tai L/c^ff Tfffift-r § C i: 1 5 «t 3 

swtetrtvr ^yx^ijstcjsit 
t fc^ff t\ ^ o&y x>i/?u*«ijs-r t?i?x v 
by XMc&^Ti££Tmm<D3ii ! tT*mW)t%c ttfx* 40 

[0 0 9 0] ±E©<fc?fc&yX;l/©'i'>*ttttl 
Wte©«KEl-r-*«, E»8H*{*K:llM.&ftT^S 
cfcjbWSt^. ESS«*f*fc«:-|-#aS«©Ett» 

£VHi7* hifflfftESffi©»g^StM'y**ffl^SE 
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2£«fc!)£8W*Ji£) lat. ESSB*#fc^<ofc 
©ffiIEII£-r---Xd/fcfll*., SfcSttfcES'vy Kfcfc 
UTffiIEx-**i8t>li*T<S>J:l^ Eli'vy Fgf* 

#S$U\ Sfc* flB«E»r;*h©*S£*IlT, a- 

Tfc<fciA, SSfcti, *+yy3>fc««£n4£tt©H 
SH«*ffl^T, E£iHff!©ttli (0J*.tfE 

[0 0 9 1] $/c, *HJ6^filtJ:«fcntfx ttW73[S]©tf 
t>, iE»fciB«Efi^-PtS«fc-5Jca:Sfc4i>, E^>y 

[0 0 9 2] *43, ±KfcttWLfcJ:3ft«H»fttfS 
TffM-T 50T?ft<, Efi^N >y F i: EiS®f* t ©fflWffi 
? l cil^c < i:^)^ ftHWlcf^T© F-y h^H^-l. 

ES^W*^«fc*^Sfc(/^^*<ife«o L^L, * 

[0 0 9 3] $fc, 01 9 43*tfH2 0^#89LTaJiW 
tfc->-V h;l/*S©iBiftE»»lf^tCfe^^T, 2y1J©yX 
lW\Z 1, 2 2 H±©P^PS^0/Ts±T73 [6] (0^Y7^ 
IfiJ) ©ffiKAHf eoi/^cif^fe, 02 2 (a) *5<tQ* 

(b) icKt^oicimwimcmtrntfiiiZhK com 

5ci;* s oligi:^5o ^©il^tcii, #yX;l/^J 

So 

[0 0 9 4] *yX/l/5Ura±©Mlitf6o#**i 

- ^ © Jt»iB* y X;l/yiJ©E?>J73 |p] S(J¥ff i: * * «t 

H^±T*lPj©ff6o*%«ffitS»^ctt, ^-ry^ 
X;Kc *st* 4* n - * © W»B* y X/1/5U© 

[0 0 9 5] ?c,fc, ±E4:W«fc, WR©E«K\yH 
2 0, 3 0 ra©MPB^±T73 I^J (0^Y?3(p]) ©{iWc 
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- h U >y S>tf9J*fc* + 'J 7 5>fc«**ti*0!l*flj^fc 

1 o<D7a>y^tc£i:i65>nT^&;|M J £\ $5>tc 
tt, 3 KJtRO*— h 'J -V i/tf 1 OCD^D <y ^{c 

CO 0 9 6] £fc^ ±E©<fc$fc«S<OES'vy K*0f 

jftft^ftH^ajte-aTUSdCfcfcftSo H2 2iC«:2 

•yhfcotto^, **W4, EMKttoaval 
Cr&fr-5IB»Kv MBIOHIIB) ©it^tSfc: 

»©»WffilI^-fti*«Ptt*ja!K:*!lfflbTx 

[0 0 9 7] Hi 9J3<fctfB2 0%#figLTBMJ!L;fcS' 

[0 0 9 8] COBI'NyKtt, SwcRft-rs/X;!/ 
ylj 2 1 , 2 2 X;1/BI±©¥ kf >y ^OW^tJEJIJ* 

iRit"rnfc«!8TE?ij*ti, */x;i/*ura±<D**8wc 
i$&;XMcjyt*<mt%'(ytm&u2 (Hi 

(b) tfRtt&ntfctK */X^J©yX;Wc 

^y^%ifSts«tftoti^. a*, hi (b) 

tc « y X/l/JiJ 21(0/ X/Wr® t T *s 0 s / Xrt/yiJ 
2 2cr)/XVl/»fffi«^?nTV^V^^ JX)W\2 2<D 
/X;HSt®W\ >*(WeP2*»fiL»i: LT/X;W*J2 

i x^WBSfcsigstffcflijSi: LT^$n§„ 

[0 0 9 9] HI (b) K^Lfc/ X/l#J 2 lCRtfflP 

yX;l/?iJ2 2©RtWP«> H^&Wc^^&S&SStfE 
■SftTl^fc*, HfltottfflfcJ;!), -f>^»^H* 

J%m\2 1, 2 2fr&ttttiSn*E»Kv h#5^fc 
ifir^TLS vCttKZo Z<D£vlcLTim F-y h 
tfStHcifi-^TLSSCfcW:, RtttJPWIHIHIfc^i&SI 
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coioo] $p>{c, ssmmftit&%wnct>itr>Tmf 

*l±\ l /X;l/©*tli^l«afcO©tttt»*f|-atfc 

tWIL^. /X;i/Wi, ESHnvH* 

ffifeS^fi^p -y ^¥ffiTiSSjffl3£*5 J:tf*J»^T*S 

ftKlSCTWlP'r* k *«, /X^JStSftS^ftT 

[0101] Efi'Ny K&aE8Wtt2:& SiHcfflWji 
JS^:^ ^ $ $ Bit tmmitttft 9 « o flf« 

H2 0(c^tfcJ;3(c, f2iSJ®&5 0*<H£*n 
fe^ftlT% U -y ^ 1 0 tiES'N-y F 2 0 , 3 0 *ftf 
«LTH^^(c^i)L!5:^e., m^<OiSLWV>Cy^f± 

jo i oo^ftigatT^oiaiisafcjb^bsnfcBi* 

f , 'J >y v>' 1 0 cD^K^foj, U -y v>' 1 0 cD^®] 
ilfi> EfiHNvKO-f>*ia:iaiiifcE»«ft4:OIBHI 

[0102] b*>u h-*;i/«E»aa%a< b«k^ 

UfeW^-fc, U -y 'J 1 0 ^H^^t^Bi 

fflStJjO^SMttflWftiTL*^ E»iffl(t*<a*iT 

L*bft*«6, infix ^>^tt 

tH*lRj<0*iJ»« ^t'J'ry'l 0 ©gWtffltQfc 

*5 0 c^if-a-tcti, ^TO/X;l/*lli;ffliEaTftiJ» 

[0 10 3] a— !f-tf&S£-rsEfltBft4)ii 

l«4:"r«lf^*«. cnti, -^{c*+'J-yv f Ojg 
50 «%51<-r*fciinTiB«^WWfc4U, ^-^'J-y^cD 
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"ft, -i'^*RtaJS&Sfc«±l8tf&*fci&, gteS^fa 

ft&<&gH©»S*§Wi< ft«fc«>T?t,SSo 
[0 10 4] COfcfKfc, **Vvi?l 0<D&W}M& 

[0 10 5] £ft, IBfii'vy KOl'y^RtaiS^IS^jS 

mnxmm cati*** u s £ i ^ nig # $ s # , ibm 

«y F t ftMtiX b S </\ 8E&tPift«?§ b 
Tb£-3ft<3, IBf^-v F*««>TL3:5ftWW£ 
* s &3ft46-?&3o 

[0 10 6] £?)i:$f<:&, «Hraffltc*SUT>ry^« 

g^ffiB-rn*^ b § & s # , £ ©»*te*^r 

k, *IS«B&lifc:<J:ftlf, f y^tt(±!73[6]co$iJllfi (73 
ft) *«fflHIHK£oTg;t3C £<DP«m& 
ftPflff 5£fctfTtS„ £©«£•£&, fTOyX;l/% 

Hi bffiiE«Tf&jgst-§ «fc 9 KS^t 5 0 
[0107] tit, tmuw^ibK^tcimx'mm 

*«fc<-T*fci6{c|aS!«ft*Se,-&5^Si:bT, Bit 

[0 10 8] colS^ttt, +t l J7v ), ©i^ + yo 
IWfc«|BIHIIi«qEfkLTb*3 Cfcfcft*. bfrbfttf 

mttfammm. wiwi £iBMii<D^{fcBKtsbT 

1 (#|rj) £«Mll<Dg{t«K:£bTg;i3i:£t4, 
Mete, £«Mc«fcO*S81, E»*-h\ Eiix^-r 

+ 'J 'y$>0£»i£fiK:ttLTl6BftteM*y'Xjl/«fcM 
[0 10 9] ft*, ««Wfc£g8E{*fcK&-&T^3«§ 
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br-i' y ^ttttl^tt^li»-r § £ i: ic i gftftgeSDS 

[oiio] $ft, yx^ettW^tis^y^jBott 
wsifi^{bs-e-5«fi)ii:-rsiga'^*s. ens, ib 

SftttfcjSffibTfrS £ i:t»ic J; OiBS'vy KtSckQV 
/o [oiii] £co£ttc&, ^*SW>tlHjafi©gfl: 

fc j; ^ r ^ ^ * n # £ b a t ^ 9 p^s *< 

tf, -ry*ttW*rt©wlMi Wft) ^^y^m^ta 

&tZZtWX% So ^>*ttf±i73[R]<Dffii]SP! (73lR3) 

%i»tW3iS<o^kft{c^bT^-5£i:tt, nistca, 

TfTfcftS. ftfc\ -fy^riScDntttiJigti, gfflBftO 
^/•cttTft < , Jt£ftie»©l§£K©#g{LS-fr« £ 

[0 112] ^(C, 0 1 9fc«fctfEI2 OtC^b/c^^V h 

tctbicxmffiMmzm^tcm&ic'D^x, 02 4*^0 

[0 1 1 3] 0 2 4 14, 0 19 (b) Kl^LfciEfi'vy 
Kfc<ttfIB^!ift^O-gP^^bT^-r0TSS o ft 
fe% 02 414 1 o©82S'N , y K2 0O*%^bTV^S o 

tfc lasjsfts ofcRtffi?ftfcH^«>r>^jBr», ib 

50 ^«y K2 0<D2^jO/X;l/?iJ*^ia:/±l$ftfcfe<DTfe 

[0 1 14] 02 4fc7jktttm<0£Z, -tytntmjjfa 
OSJWJfefffcftltfttf, IBiSKft5 0±OIES H-y M4 
tttBPtcMbTIE*t-rSo 0^Y73(p]<D K>y h 

h°-y?-pd (0 2 5#M) Eft'Ny FOHwYJSrti 

m«ttwpif-yfph (01 (a) mm) tm\zt 

ft§ (p h = p d) o 

[01 15] bfrb, *%m&t&tm^x>(vzvmj3 

40 fcfrfS-rsESK-y 0^Y73l^fcttttiPfcf >y ^p 

h<Dl/4 ("Tftb^, ^&bgph' =ph/4) fc 
itl'Hffi K -v h «f ^ 6-f ft S «fc 3 tcgS'/E bTH^IE^* 
ffx.t4*, iESjK(*±TOK«y Mf-y^pd" (4R±tBptf 
Vf-O^-ft (-T ft ft pd' =ph/2) (cftSo O 
$0, 02 5 (a) {C^-t^^t, 0^Y?3(Rl<D»fi)t 
%2^fCtS£fc*'T't§o 
[0 1 1 6] ftfcU 02 5 (a) lc^-r!Billi^l4, 

'J •y^O®jt*-JSE^il:U 0^X73|p]tc5lO : S^ 
a« F y h *>m<D®7fi±M3s J: tf TWK 2 HJcORtmi*) 
50 f^bT^e>, *+'J-yv ? «:0*X73l6]tc^l(j$-y-, [WJ 
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IBti'vy K*«nh«*fctt»T, S^y^>'i7h/X 

^KOttttl Pfr 6 > f *m%<DXfafcffifa-£&X»ttiif< 
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